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PROBLEM TO BE SOLVED: To jet and fly ink drops highly efficiently 
and with high speed by making the acoustic impedance of the inner 
wall face being brought into contact with a liq. ink in an ink holding 
room at most a specified value of the acoustic impedance of the liq. 
ink. 

SOLUTION: An ultrasonic generating means is constituted of an 
individual piezoelectric element 1 1 and individual and common 
electrodes 13 and 14 are connected with a driving circuit 16 and a one 
dimensional Fresnel lens 17 as an acoustic lens is formed on the 
piezoelectric element 1 1 through a common electrode 14. A slit panel 
19 is provided on the Fresnel lens 17 to constitute a continuous room 
with no partition wall in the arranging direction of the piezoelectric 
element 1 1 and an ink holding room 18 wherein the inner wall face 
has a slope in such a way that the width of opening on the inner wall 

face is gradually narrowed from the piezoelectric element 1 1 side to the ink liq. 20 face side, is formed. In 
addition, the acoustic impedance of the inner wall being brought into contact with the ink in the ink holding 
room 18 is made at most 10-fold of the acoustic impedance of the liq. ink. It is possible thereby to decrease 
enough reflection strength of the ultrasonic wave on the inner wall and to improve flying efficiency of the ink 
drops. 
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(57)Abstract: 





PROBLEM TO BE SOLVED: To jet and fly ink drops highly efficiently and with 
high speed by making the acoustic impedance of the inner wall face being 
brought into contact with a liq. ink in an ink holding room at most a specified 
value of the acoustic impedance of the liq. ink. 

SOLUTION: An ultrasonic generating means is constituted of an individual 
piezoelectric element 11 and individual and common electrodes 13 and 14 are 
connected with a driving circuit 16 and a one dimensional Fresnel lens 17 as an 
acoustic lens is formed on the piezoelectric element 1 1 through a common 



electrode 14. A slit panel 19 is provided on the Fresnel lens 17 to constitute a 
continuous room with no partition wall in the arranging direction of the 
piezoelectric element 11 and an ink holding room 18 wherein the inner wall face 
has a slope in such a way that the width of opening on the inner wall face is 
gradually narrowed from the piezoelectric element 11 side to the ink liq. 20 face 
side, is formed. In addition, the acoustic impedance of the inner wall being 
brought into contact with the ink in the ink holding room 18 is made at most 10- 
fold of the acoustic impedance of the liq. ink. It is possible thereby to decrease 
enough reflection strength of the ultrasonic wave on the inner wall and to improve 
flying efficiency of the ink drops. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet recording device with which it is an ink-jet recording device 
possessing the ink maintenance room holding liquid ink, the ultrasonic generating 
means which consists of a piezoelectric device acoustically connected with said 
liquid ink, the driving means which drive said piezoelectric device, and the 
focussing-of-ultrasonic-waves means on which the supersonic wave generated 
from said piezoelectric device converges near the oil level of said liquid ink, and 
the acoustic impedance of the internal surface in contact with the liquid ink of 
said ink maintenance room is characterized by to be 10 or less times of the 
acoustic impedance of liquid ink. 

[Claim 2] The ink jet recording device according to claim 1 characterized by 
having two or more focussing-of-ultrasonic-waves means to have a converging 
point which is different in said ink maintenance room. 

[Claim 3] The ink jet recording device according to claim 1 or 2 whose focussing- 
of-ultrasonic-waves means is a Fresnel lens. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The field to which invention belongs] By drop-izing liquid ink and making it fly on 
the recorded body, this invention relates to the ink jet recording apparatus which 
records an image, and relates to the ink jet recording apparatus which is made to 
breathe out an ink droplet with the pressure of the ultrasonic beam especially 
emitted by the piezoelectric device, and is made to fly on the recorded body. 
[0002] 

[Description of the Prior Art] The ink jet printer which liquid ink is made to fly on a 
record medium, and forms a record dot conventionally is known. This ink jet 
printer has little noise compared with other recording methods, has the 
advantage that processing of development, fixing, etc. is unnecessary, and 
attracts attention as a regular paper record technique. 

[0003] Although the method of many ink jet printers is proposed by current, the 
method which makes an ink droplet fly by the pressure of the steam generated 
with the heat of ****** currently especially indicated by JP,56-9492,B and JP.61- 
5991 1 ,B, the method which makes an ink droplet fly by the pressure pulse by the 
variation rate of the piezo electric crystal currently indicated by JP,53-12138,B 
are typical. However, by these methods, there is a problem of being easy to 



produce concentration of ink by evaporation and volatilization of a solvent locally, 
and being easy to produce blinding for a nozzle since the nozzle according to 
individual corresponding to each resolution is thin. The complicated structure in 
ink passage etc. makes induction of the blinding further easy to carry out 
especially in the method using a steamy pressure by the method for which 
adhesion of the insoluble matter by a thermal or chemical reaction with ink etc. 
uses the pressure by the variation rate of a piezo electric crystal again. Although 
the frequency of the blinding can be low stopped in the serial head which is using 
dozens to 100 and dozens of nozzles, with the Rhine head which needs 
thousands of nozzles, blinding occurs by probable quite high frequency, and it 
has been a big problem in respect of dependability. Furthermore, these methods 
also have the fault of not being suitable in improvement in resolution. 
[0004] In order to conquer these faults, the method using a supersonic wave of 
making an ink droplet fly from a liquid ink side using the pressure of the 
ultrasonic beam generated from the piezo electric crystal of a thin film is 
proposed (reference, such as IBM TDB, vol.16, No.4, 1168 pages (1973-10), and 
a Provisional-Publication-No. 63 1 No. 162253 official report). Since this method 
is the so-called nozzle loess method which needs neither the nozzle for every dot 
according to individual, nor the septum between ink passage, it does not have a 
problem of the restoration from blinding or it which was serious **** when forming 
the Rhine head. Moreover, by this method, since the ink droplet of a very small 
path can be made to fly to stability, it is suitable also for high resolution-ization. 
Furthermore, the sector electronic scanning (refer to JP,2-184443,A) which is 
made to excite the supersonic wave which carried out phase control to the extent 
that it was alike as another focussing-of-ultrasonic-waves means, respectively 
from two or more piezoelectric devices arranged in the shape of an array, and is 
centralized on one near the liquid ink side is proposed. However, by the method 
using these supersonic waves, there is a problem that the flight effectiveness of 
an ink droplet is low. 

[0005] Furthermore, in JP,58-187363,A, the proposal which specified that the 



contact angle over the water of the internal surface which touches liquid ink was 
50 degrees or less is indicated about the ink maintenance room of the ink jet 
printer using a supersonic wave. However, although a convention of the contact 
angle of such an internal surface is effective when improving the wettability of 
liquid ink, or the omission nature of the air bubbles mixed in the ink maintenance 
interior of a room, any consideration is not made by this official report about the 
flight effectiveness of an ink droplet, either. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, this invention tends to 
solve the problem of the above-mentioned conventional ink jet recording device, 
and makes it a technical problem to offer the ink JIENTO recording device which 
makes image recording possible at efficient and a high speed. 
[0007] 

[Means for Solving the Problem] The ink maintenance room where this invention 
holds liquid ink in order to solve the above-mentioned technical problem, The 
ultrasonic generating means which consists of a piezoelectric device acoustically 
connected with said liquid ink, It is an ink jet recording device possessing the 
driving means which drives said piezoelectric device, and the focussing-of- 
ultrasonic-waves means on which the supersonic wave generated from said 
piezoelectric device is converged near the oil level of said liquid ink. The acoustic 
impedance of the internal surface in contact with the liquid ink of said ink 
maintenance room offers the ink jet recording device characterized by being 10 
or less times of the acoustic impedance of liquid ink. 
[0008] In said ink maintenance room, it can have two or more focussing-of- 
ultrasonic-waves means to have a different converging point. Moreover, as for a 
focussing-of-ultrasonic-waves means, it is desirable that it is a Fresnel lens. 
[0009] In the ink jet recording device which records an image by this invention 
persons' making an ink droplet breathe out from the oil level of liquid ink with the 
radiation pressure of an ultrasonic beam, and making it fly on the recorded body 
In order to attain the improvement in the speed and high-resolution-izing of 



record speed which were not able to be attained by the conventional method The 
piezoelectric device arranged at the predetermined spacing constitutes two or 
more ultrasonic generating means. Converge an ultrasonic beam near the liquid 
ink side, and an ink droplet is made to fly by given and driving predetermined 
phase contrast in some of the piezoelectric-device groups (drive elements). The 
ink jet recording device possessing the driving means (linear electronic-raster- 
scanning means) which shifts and drives the drive elements in the predetermined 
direction per piezoelectric device beyond 1 or it has been proposed. 
[0010] In such an ink jet recording device, this invention persons performed 
detailed observation of the examination and the flight condition of the flight 
conditions of an ink droplet, in order to attain improvement in the flight 
effectiveness of an ink droplet, and improvement in the speed of record/print 
speed. Consequently, the ink maintenance room holding liquid ink found out 
having big effect on the flight effectiveness of liquid ink. 

[001 1] Namely, when immersed in the condition which an ink maintenance room 
can assume that are very large and only ink exists substantially for a 
piezoelectric device, for example, the head which consists of a piezoelectric 
device, an acoustic lens, etc. in the tub of big liquid ink, it receives. In the case 
where the space holding liquid ink prepares the ink maintenance room of a 
piezoelectric device which serves as only the upper part mostly, when other 
conditions were made the same, it turned out that the driver voltage of the 
piezoelectric device which enables flight of an ink droplet becomes twice [ about ]. 
Moreover, even if the wave number of a drive burst wave compared, the 
difference of **** said extent arose. That is, it became clear that existence of an 
ink maintenance room lowers the flight effectiveness of liquid ink. Furthermore, 
the nearest spacing that may make an ink droplet fly to coincidence when making 
an ink droplet fly to coincidence in the location where the liquid ink side 
approached using two or more piezoelectric devices arranged in the shape of 
Rhine needed one about 1.5 times the distance of this compared with the case 
where it is immersed in a big liquid ink tub, when an ink maintenance room was 



prepared. It interfered with the original supersonic wave with which the part of the 
supersonic waves emitted into liquid ink from the piezoelectric device reached 
the wall of an ink maintenance room from these experimental results, and 
reflection was emitted to a lifting and this reflected wave in the direction of a 
liquid ink side from the piezoelectric device there, and it was thought that the 
reinforcement of an ultrasonic beam was reduced near the liquid ink side. 
[0012] Then, when the configuration and the quality of the material of an ink 
maintenance room were examined, and optimizing the acoustic impedance 
(product of a consistency and acoustic velocity) of the internal surface of an ink 
maintenance room stopped the reflectivity of a supersonic wave, the very 
effective thing was found out. That is, a supersonic wave produces reflection not 
a little on the boundary between the media by which acoustic impedances differ. 
Therefore, as for the acoustic impedance of the internal surface of an ink 
maintenance room, it is desirable that it is close to the acoustic impedance of 
liquid ink. the acoustic impedance of an experimental result to liquid ink -- 
receiving - the acoustic impedance of the internal surface of an ink maintenance 
room -- the range of 10 or less times - be - it found out not reducing ** and flight 
effectiveness of an ink droplet sharply. 

[0013] Moreover, the thin film layer which has an acoustic impedance with this 
acoustic impedance out of range may be formed in the internal surface of an ink 
maintenance room which has the acoustic impedance of the above-mentioned 
range. In this case, when the thickness of that thin film layer was 1/10 or less [ of 
the wavelength of the supersonic wave which spreads the inside of it ], it turned 
out that big reflection is not produced in the thin film layer concerned, and it does 
not become a problem. 

[0014] Furthermore, although it is desirable for the whole to be the same 
ingredient as for an ink maintenance room, the ingredient with the acoustic 
impedance near liquid ink has many which have a low mechanical strength as 
the structure. In such a case, what is necessary is to form the whole mostly and 
just to coat the internal surface of the ink maintenance room which touches liquid 



ink with the ingredient of an ink maintenance room which has the acoustic 
impedance of said range with an ingredient with other high reinforcement. In this 
case, as for acoustic-impedance [ of liquid ink ] Z (i), acoustic-impedance [ of a 
wall coating layer ] Z (c), and acoustic-impedance [ of the bulk material of an ink 
maintenance room ] Z (b), it is desirable to fill the relation of Z(i) <=Z(c) <=Z (b). 
By satisfying this relation, reflection in the ink maintenance indoor section can be 
suppressed. In addition, as an ingredient which constitutes an ink maintenance 
room, an ingredient with big attenuation of a supersonic wave is desirable. 
[0015] As mentioned above, it becomes possible by making the acoustic 
impedance of the internal surface of an ink maintenance room into 10 or less 
times of the acoustic impedance of liquid ink to be able to reduce the reflectivity 
of the supersonic wave in an internal surface enough, and to raise the flight 
effectiveness of an ink droplet, and to make an ink droplet fly to coincidence in a 
near distance on a liquid ink side. Also when the acoustic lens of the usual 
concave surface or a convex is used, it is taken, but this effectiveness is 
remarkable when the so-called Fresnel lens designed based on the Fresnel 
zona-orbicularis theory especially as an acoustic lens is used. Compared with the 
acoustic lens of the usual concave surface or a convex, a Fresnel lens emits a 
supersonic wave superficially, forms the part into which a supersonic wave 
becomes strong locally from the diffraction phenomena, namely, connects a 
focus. Therefore, since the reinforcement of the supersonic wave which is spread 
broadly and reaches the internal surface of an ink maintenance room also 
becomes high and a supersonic wave becomes easy to generate a reflected 
wave, its this invention is very effective. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained with reference to a drawing. Drawing 1 is the perspective view of the 
head section of the ink jet recording device concerning the gestalt of operation of 
the 1st of this invention. In drawing 1 , the piezoelectric device 1 1 of a large 
number arranged in the shape of [ which constitutes an ultrasonic generating 



means ] an array is formed on the substrate 12 which served as backing material. 
The separated individual electrode 13 is formed in the inferior surface of tongue 
of each piezoelectric device, respectively. Moreover, the common electrode 14 
common to each piezoelectric device 1 1 is formed in the top face of the 
piezoelectric-device group arranged in the shape of an array. 
[0017] Although the ultrasonic generating means is constituted from drawing 1 by 
two or more piezoelectric devices 11 according to individual, the ultrasonic 
generating means may be constituted by the piezoelectric device of one which 
has not been separated, and arranges only the individual electrode 13 in the 
shape of an array in that case. 

[0018] The individual electrode 13 is connected to the drive circuit 16 by the 
bonding wire 15, and the common electrode 14 is also connected to the drive 
circuit 16 through the circuit pattern (not shown). 

[0019] In addition, the individual electrode 13 is formed in the top face of a 
piezoelectric-device group, and you may make it form the common electrode 14 
in the inferior surface of tongue of a piezoelectric-device group. On the 
piezoelectric device 11, Fresnel lens 17 of the single dimension as an acoustic 
lens is formed through the common electrode 14. 

[0020] On Fresnel lens 17, the ink maintenance room 18 in which liquid ink 20 is 
held is formed, and the slit plate 19 is formed in the top face. The ink 
maintenance room 18 constitutes the continuation interior of a room which does 
not have a septum in the array direction of a piezoelectric device. Moreover, the 
internal surface of the ink maintenance room 18 has an inclination where it 
applies to a liquid ink side side from a piezoelectric-device 1 1 side, and aperture 
width becomes narrow gradually. In addition, you may make it the top face of the 
ink maintenance room 18 constitute a direct slit, without forming the slit plate 19. 
[0021] In the ink jet recording device head of the above-mentioned configuration, 
the acoustic impedance of the internal surface of the ink maintenance room 18 is 
10 or less times of the acoustic impedance of liquid ink 20. When the water color 
ink of a color system is used as liquid ink, since the acoustic impedance is 



abbreviation 1 .4x106 kg/m2 and a second, as an ingredient of the internal 
surface of an ink maintenance room Silicone rubber (sound IMBI dance: about 
1.5x106 kg/m2 and second), A styrene rubber (acoustic impedance: about 
1.5x106 kg/m2 and second), Petit RUGOMU (acoustic impedance: about 
1.8x106 kg/m2 and second), Styrene-butadiene rubber (acoustic impedance: 
about 1.8x106 kg/m2 and second), Natural rubber (acoustic impedance: about 
1.5x106 kg/m2 and second), Rubber, such as ferrite rubber (acoustic impedance: 
about 5x106 kg/m2 and second) An epoxy resin (acoustic impedance: about 
4x106 kg/m2 and second), Acrylic resin (acoustic impedance: about 3x106 kg/m2 
and second), A polyvinyl chloride (acoustic impedance: about 3x106 kg/m2 and 
second), Polyethylene (acoustic impedance: about 2x106 kg/m2 and second), 
Polystyrene (acoustic impedance: about 3x106 kg/m2 and second), ABS plastics 
(acoustic impedance: about 2x106 kg/m2 and second), A polycarbonate 
(acoustic impedance: about 2x106 kg/m2 and second), A paraffin (acoustic 
impedance: about 2x106 kg/m2 and second), Polypropylene (acoustic 
impedance: about 2x106 kg/m2 and second), Nylon (acoustic impedance: about 
3x106 kg/m2 and second), Resin, such as Teflon (acoustic impedance: about 
3x106 kg/m2 and second), polyimide (acoustic impedance: about 3x106 kg/m2 
and second), and ** 1 KURAITO (acoustic impedance: about 4x106 kg/m2 and 
second), is effective. Moreover, if the ingredient which made such rubber and 
resin distribute the matter with which acoustic impedances, such as an alumina, 
a silica, a tungsten, carbon, and a Mylar, differ is also prepared so that an 
acoustic impedance may become said within the limits, the reflectivity in the 
interface of liquid ink 20 and the ink maintenance room 18 can be stopped, in 
addition the damping effect in the inside of an ingredient can be increased, and 
return of the supersonic wave from the ink maintenance room 18 interior to the 
inside of liquid ink 20 will also be low - **(ed). furthermore -- pure - glass, for 
example, Pyrex glass and soda glass, other than **** quartz glass (acoustic 
impedance: about 15x106 kg/m2 and second) which carried out presentation 
adjustment and my call glass, crown glass, a fused quartz, etc. are sufficient 



(acoustic impedance: about 10-13x106 kg/m2 and second). An ingredient with 
the same said also of the oily ink and water color ink (acoustic impedance: about 
2x106 kg/m2 and second) of a pigment system can be used for the front face of 
an ink maintenance room. 

[0022] Next, an example of the focusing approach of a supersonic wave and the 
drive approach of a piezoelectric device is explained. The focusing approach of 
the supersonic wave in the array direction of a piezoelectric device 1 1 is 
operated so that may set up a predetermined time delay to some piezoelectric- 
device groups (coincidence drive elements) of the piezoelectric device 1 1 
arranged in the shape of an array, they may be driven to coincidence, the phase 
of the supersonic wave then emitted from each piezoelectric device 1 1 may be 
controlled and the reinforcement of a supersonic wave may become strong 
locally near the liquid ink side, namely, so that a focus may be connected. On the 
other hand, Fresnel lens 17 performs the focusing approach of the supersonic 
wave in the direction which goes direct to the array direction of the array-like 
piezoelectric device 1 1 an acoustic lens and here, thus, focusing of the 
supersonic wave from two directions - the pressure of the location of the 
arbitration on a liquid ink side to a supersonic wave - the regurgitation [ an ink 
droplet ] - it is made to fly As for the flight location of an ink droplet, it is possible 
to make it change by scanning electronically, as the piezoelectric-device group 
driven to coincidence was explained previously. Furthermore, two or more ink 
droplets can be made to fly to coincidence by preparing two or more said 
coincidence drive elements in the piezoelectric device arranged in the shape of 
an array. Moreover, the head which has the structure of making one ink droplet 
flying is sufficient by preparing a circular Fresnel lens or a circular concave lens 
in a piezoelectric device 11 according to an individual in another example, and 
driving one piezoelectric device. 

[0023] Drawing 2 is the sectional view of the head section of the ink jet recording 
device concerning the gestalt of operation of the 2nd of this invention. With the 
gestalt of the 1st operation, although the ink maintenance room 18 is altogether 



formed with the same ingredient, it explains the example of the head section 
which the ink maintenance room may be formed with the ingredient which was 
explained about drawing 1 , and with which the interior differs from an internal 
surface as already stated, and has such an ink maintenance room here. 
[0024] The head section of the ink jet recording device shown in drawing 2 is the 
same as that of the head section concerning the gestalt of the 1st operation 
explained about drawing 1 except for the component of the ink maintenance 
room 28. 

[0025] The head section of drawing 2 explains the gestalt of the 1st operation to 
the wall of the ink maintenance room 28, and although it has the coating layer 21 
formed with the illustrated ink maintenance room ingredient, i.e., the ingredient 
whose sound IMBI dance is 10 or less times of the acoustic impedance of liquid 
ink 20, parts for other ink maintenance chamber portion are formed with the other 
ingredient (internal ingredient). Especially the internal ingredient of an ink 
maintenance room is not limited. For example, a metallic material and a ceramic 
ingredient with a mechanical strength high as an internal ingredient of an ink 
maintenance room can be used. Here, as for acoustic-impedance [ of liquid ink 
20 ] Z (i), acoustic-impedance [ of the wall coating layer 21 ] Z (c), and acoustic- 
impedance [ of the interior ingredient of bulk of the ink maintenance room 28 ] Z 
(b), it is desirable to fill the relation of Z(i) <=Z(c) <=Z (b). By fulfilling this 
condition, reflection of the supersonic wave in the ink maintenance indoor section 
can be suppressed, and stripping of the supersonic wave can be carried out to 
the ink maintenance indoor section. Therefore, it is desirable for attenuation to be 
also large as an ingredient which constitutes the ink maintenance room 28. A 
porous ceramic ingredient can be illustrated to the mixture and the pan which 
contained in resin an ingredient which acoustic impedances, such as powder, a 
filler, etc. of a metal or a metallic oxide, are large, and is different as an internal 
ingredient of such an ink maintenance room. 

[0026] Drawing 3 is the sectional view of the head section of the ink jet recording 
device concerning the gestalt of operation of the 3rd of this invention. In the 



example shown in drawing 1 and drawing 2 , the ink maintenance rooms 18 and 
28 explain an ink jet recording device equipped with the ink maintenance room 
38 which formed in the front face further the thin film layer 31 which has an 
acoustic impedance with said acoustic impedance out of range here, although 
the front face of a wall is formed at least with the ingredient with which an 
acoustic impedance becomes 10 or less times of the acoustic impedance of 
liquid ink 10. The recording device shown in drawing 3 has the same 
configuration as the recording device shown in drawing 1 or drawing 2 , except 
that the components of the ink maintenance room 38 differ. If the thickness is 
1/10 or less [ of the wavelength of the supersonic wave which spreads the inside 
of it ], the thin film layer 31 will not produce big reflection, and will not pose a 
problem. For example, the chemical stability of the ink maintenance room 38 can 
be raised by forming such a thin film layer 31 with metals, such as gold (Au), 
nickel (nickel), cobalt (Co), titanium (Ti), aluminum (aluminum), copper (Cu), and 
chromium (Cr). In addition, although the recording device which formed the thin 
film layer 31 in the internal surface of the ink maintenance room 28 of the 
recording device shown in drawing 2 was shown in drawing 3 , the thin film layer 
31 can also be directly formed in the internal surface of the ink maintenance 
room 18 of the recording device shown in drawing 1 . 
[0027] By the way, although it has an inclination where the configuration of the 
internal surface of the ink maintenance rooms 18, 28, and 38 is applied to a liquid 
ink side side from a piezoelectric-device side, and aperture width becomes 
narrow gradually in the head section of the ink jet recording device shown in 
drawing 1 thru/or drawing 3 , the configuration of an ink maintenance room is not 
restricted to this. 

[0028] Drawing 4 shows the head section of the ink jet recording device equipped 
with the ink maintenance room 48 which has an parallel internal surface. 
Although the coating layer 21 explained to the internal surface of the ink 
maintenance room 48 about drawing 2 is formed with the equipment shown in 
drawing 4 , the component of the ink maintenance room 48 may be an ingredient 



explained about drawing 1 or drawing 3 . In addition, it is desirable to give a 
radius of circle inside [ for a joint ] the slit plate 19 and the ink maintenance room 
48, in this case, so that air bubbles may not remain. Moreover, even when 
forming the slit plate 19 and ink maintenance room 48 **** with the same 
ingredient, it is desirable to round a corner similarly. 
[0029] 

[Example] In the ink jet recording device of the structure shown in drawing 1 the 
ink maintenance room 18 whole An epoxy resin (acoustic impedance: about 
4x106 kg/m2 and second), Pyrex glass (acoustic impedance: about 13x106 
kg/m2 and second), quartz glass (acoustic-impedance: - about - 15x106 kg/m2 
and a second -) The case where the head in the condition of not attaching an ink 
maintenance room for the flight conditions of the ink droplet at the time of forming 
with the example of a comparison or silicon (acoustic impedance: about 20x106 
kg/m2 and a second, the example of a comparison) is immersed into the tub 
which filled liquid ink, and comparison examination were performed. The terms 
and conditions of piezoelectric material (PZT), the number of coincidence drive 
piezoelectric devices (16 elements), a piezoelectric-device pitch (85 
micrometers), the depth (2.7mm) of liquid ink, drive frequency (50MHz), liquid ink 
(about [ acoustic-impedance ] water color ink of the color system of 1.4x106 
kg/m2 and a second), etc. were made the same, and the conditions (wave 
number) which adjust only the burst wave number impressed from the drive 
circuit 16, and flight of an ink droplet starts from a liquid ink side were measured. 
Consequently, at about 1200 waves and the ink maintenance room made from 
Pyrex glass, about 2400 waves were needed by about 2000 waves and the ink 
maintenance room made from silicon at the ink maintenance room made of an 
epoxy resin to the ink droplet having flown by about 1000 waves in the condition 
of not attaching an ink maintenance room in about 1300 waves and the ink 
maintenance room made from quartz glass. 

[0030] thus, the ingredient of an ink maintenance room - if the acoustic 
impedance of the internal surface of an ink maintenance room exceeds 10 times 



of the acoustic impedance of liquid ink strictly, the flight effectiveness of an ink 
droplet will fall notably. Therefore, the acoustic impedance of the internal surface 
of the ink maintenance room 18 is understood that it is effective in the increase in 
efficiency and power-saving of ink droplet flight that they are 10 or less times of 
the acoustic impedance of liquid ink 20. 

[0031] Next, when making an ink droplet fly to coincidence by two on a liquid ink 
side, which experimented by making it the same whether it can be made to fly at 
near spacing including the impression burst wave number on the same 
conditions as the above-mentioned experiment. Consequently, at 37 elements 
and the ink maintenance room made from Pyrex glass, the distance for 64 
elements needed to be separated by 50 elements and the ink maintenance room 
made from silicon in 39 elements and the ink maintenance room made from 
quartz glass at the ink maintenance room made of an epoxy resin to setting 
spacing for 30 elements (2.55mm) in the condition of not attaching an ink 
maintenance room, and being flown to two-drop coincidence. 
[0032] Thus, it is clear **** of an ink maintenance room and to need distance 
spacing sufficient in order to make two or more ink droplets fly to coincidence, if 
the acoustic impedance of the internal surface of an ink maintenance room 
exceeds 10 times of the acoustic impedance of liquid ink strictly. Therefore, if the 
acoustic impedance of the internal surface of the ink maintenance room 18 is 10 
or less times of the acoustic impedance of liquid ink 10, improvement in the 
speed of a print speed with possible making two or more ink droplets fly to 
coincidence in a near distance on a liquid ink side can be attained. 
[0033] 

[Effect of the Invention] As mentioned above, according to this invention, an ink 
jet recording device effective in the regurgitation [ an ink droplet ] and power- 
saving since [ which is made ] it is made to fly is offered at efficient and a high 
speed. Moreover, since it is possible to make an ink droplet fly to coincidence at 
intervals of a near distance on a liquid ink side as for the ink jet recording device 
of this invention, it can realize improvement in the speed of record/print speed. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the configuration of the head section 
of the ink jet recording device concerning the gestalt of operation of the 1st of this 
invention. 

[Drawing 2] The sectional view showing the configuration of the head section of 
the ink jet recording device concerning the gestalt of operation of the 2nd of this 
invention. 

[Drawing 3] The sectional view showing the configuration of the head section of 
the ink jet recording device concerning the gestalt of operation of the 3rd of this 
invention. 

[Drawing 4] The sectional view showing the configuration of the ink jet head 
section concerning the gestalt of operation of the 4th of this invention. 
[Description of Notations] 

1 1 -- Piezoelectric device 

12 -- Substrate 

13 - Common electrode 

14 - Individual electrode 



! 

15 - Bonding wire 

16 - Drive circuit 

17 - Fresnel lens 

18, 28, 38, 48 -- Ink maintenance room 
19- Slit plate 

20 -- Liquid ink 

21 - Coating layer 
31 - Thin film layer 
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[Drawing 1] 
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